Large (4500 Kb), rare (frequency o1%) deletions are associated with risk for schizophrenia. The aim of the study was to characterise patients with these deletions using measures of cognition, grey-matter volume and white-matter integrity. Patients with schizophrenia and large, rare deletions (SZ-del) (n¼17) were assessed on a test of intelligence, the Wechsler Abbreviated Scale of Intelligence (WASI), and compared with age-and sex-matched schizophrenia patients without large, rare deletions (SZ-nodel) (n¼ 65), and healthy controls (HCs) (n¼ 50). Regional grey-matter differences were investigated using voxel-based morphometry (SZ-del¼9; SZ-nodel¼26; HC¼19). White-matter integrity was assessed using fractional anisotropy (SZ-del¼9; SZ-nodel¼24; HC¼15). Compared with schizophrenia patients without large, rare deletions, those with large, rare deletions had lower IQ; greater grey-matter volume in clusters with peaks in the left and right cerebellum, left hippocampus, and right rectal gyrus; and increased whitematter anisotropy in the body and genu of the corpus callosum. Compared with healthy controls, patients with large, rare deletions had reduced grey matter volume in the right calcarine gyrus. In sum, patients with large, rare deletions had structural profiles intermediate to those observed in healthy controls and schizophrenia patients without large, rare deletions, but had greater impairment in intelligence.
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Introduction
Schizophrenia is a highly heritable disorder with genetic factors explaining approximately 80% of the variance (Cardno and Gottesman, 2000) . The emerging picture is one of polygenic risk factors, including structural variants such as copy number variants (CNVs) (for review, see Mowry and Gratten (2013) ). Specific CNVs, such as deletions at 22q11.2 confer risk for schizophrenia and, to date, several genomewide significant CNVs have been identified (International Schizophrenia Consortium, 2008; Stefansson et al., 2008; Levinson et al., 2011; Szatkiewicz et al., 2014) . Further to this, large (4500 Kb), rare (frequency o1%) copy number deletions in general have been identified in a disproportionate number of cases compared with controls (Szatkiewicz et al., 2014) , suggesting a role in schizophrenia risk. Although smaller and more common CNVs are almost certainly going to be discovered and found to be important in understanding the role of structural variation in schizophrenia, large, rare deletions in general appear robustly associated with risk and are worthy of examination at the phenotypic level.
Cognitive impairment is a core feature of the disorder, with decline often occurring before the onset of illness (Reichenberg et al., 2010) . Another robust finding is reduction in brain grey matter, specifically in fronto-temporal regions (Vita et al., 2012) and reduced regional white-matter integrity (Samartzis et al., 2014) in patients with schizophrenia. Recently, there have been a number of studies aiming to characterise the effects of CNVs, especially deletions, on both patients with schizophrenia and healthy controls. Yeo et al. (2013) found a negative correlation between general cognitive ability and deletion burden as measured by number of deletions across the genome, which included all deletions regardless of size and defined rare as occurring in less than 3% of their sample. They also identified a positive correlation between ventricular size and deletion burden. As this relationship was not identified in a comparable group of healthy controls, the authors propose that deletions cause greater neurodevelopmental instability and a greater susceptibility for other genetic or environmental factors to direct development towards schizophrenia. Another study found no relationship between deletion or duplication burden and total brain, white-matter, and greymatter volume in 173 schizophrenia patients and 176 healthy controls (Terwisscha van Scheltinga et al., 2012) 
